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WKT 8-256755 



m*«1] ^fc<fcfc£##?05-3ia>P-|<g£5!]* 

jgis-r s <o c m l t « •» x , 

1 jrT 7 - 7-f-;H<- 7*P-7*WU iflsSJ-^ro- 
HIE. 

□r7' 7-r-JK<jfeS7'P-7'fc, 

2 )ttlBttlk«tt#<D&a*fl£lsT* MiE£##?-o5 

t, ttf|X.«ll*4HeaaXll. 
MM 3] ttlrtSMMMfc****, ttia#JI<Mt£- 
*©tf3t:*»c2 SJl,rt#4:*Bll£t*S7 , P?7-?7^- 
□ >t£:i-5«*«l**» US* 1 IBtt05$ISo 

[a*3S4] mm-T- 7*-juk« 7n-y$>*.&m 
S, »#l2SBttc5&it. 

*, H*4MBtt«>m. 
IPZ7- 7-i'-JH«j££7'P-7fc, 
fH$?S7*S>- * r ?>5«*U, MIB*#»^ro- 
#■ 1 1BKro^s. 

AS, !S^6iE»(0^B<, 
[0 0 0 1 1 

1 1, -SB©P - ftm? % 05 CI b fc Hffiifc * 

s&cn-rso 40 

[0 0 0 2] 

I»«J!r»ifcL*5fc**IHil 4-O05^^7s05*«5¥ 
«»tF, t4t)6$>;Wl , JIM . Mt*fttt , 

stifc^x, -T'»t)S-r^:T05iaaflaroiifi^sjgT$ 

SDN At, 5i>;t?IO^iCi*#It2>RNAt 
*£7lT*l>S. 

[0 0 0 3] *^B^05^Sl*, -flSCBSitttf^cilfi 
SB, D N A «^fctM?«Mt4 £ fc C«MJ«gi: so 



StlTl^S. DN AttSSfe#rt05t-^T05i*£'ti#&«il 

[0 0 0 4] DNAIi, 7 , *^S/'J*W»**UTV 
So *¥<DfflBa05DN Att, fflfla^rtCfc*. *05*it 
tt, 5t^U=t^t<fcii¥ar*iSJ±SSS9*M*^^05SlNM 
**|yTWS. ^U^KI*, 3-30595^, 

( 1 ) \r}<DW&t*W*m*irj&n\,1ZVZ'WUk{* 
BRSMr" ytf+S'" T»* ), ( 2 )" U*-7x" tBf 
tf*lS»fc, ( 3 )ft»fc*#A.-e^*. 10<D5l£U 
tf^ £#505*7 Utff 1 K t KSITS 05 ««Sf$ *J , 

CfcT'+tfT-asSo DNA?fl^^l<flC#ftn4 
a^05^«tt, 7 7 T-'~> ( A ) , ?7-y ( G ) . 
5>> ( C ) , f-S.> ( T ) T-«So 

[0 0 0 5] DNAO-*!!*, tT-X05li05<feo CSS 
3»«C"3 4:/r-3 fc3M»055* 7 Utff 1 K * U «A« =hT V 
So DNAtt, a*, =*«L T»13SJISI©DNA = 
MSttA05J15T-, 5ti7U*?Kf-3*tCJ&:-3*:2*©- 
tiTW*. 

[0 0 0 6] DNAtt, ^OJS^Utf^KKSlCfcfco 
T, Jt*:fcffi$!l05flNB*WLTl,*S. Utffn, *7 
Utff^roJUJ? ( H^Jt *fcttS, WAtfATTCG 
GACC- • • ) tt, #*»J»fct*. 5?^U*g=-KB 
MB, 4$C, 5/>7JL- S^Utf-^K* fi-run 

( »»f * 2 ^OII ) , P K>( i!8eTS 3 -3©1 

a ) , »ef ( 1 oo5^«p- mm-*««>-« ) , 

ffi3R055l^U5tg 1 l<05ia, *fc!*£tlCM? SDN A# 

^-ro^-fey (0H*tt\ *%iWflac*tUT3x 1 

0 9 fflro^U:*?!* ) ^yAStt SCttf-CSS, 
[0 0 0 7] *Mfcg(*, ME$U*ftl£ 

f st»05Kf^*¥a , mm. , ts<*.zf%%nzmLx\s 

So 

[0 0 0 8] 

P-KiE5iJ^05Hjb«Wrsct#, *tffi^#^)^: 
^*#$*14«K-3* 4 C-DUTi3iBa^So S2C, C05S 
iJl*, ^.05*-5*lljb*Sl3SUIIJSTSK*CfeW-S, 

c ijssv ( c i i c i t ) mm , mm®. , #p$ijs*s 

T, ^C^H^-rSA^BJSA'C-TSo a^C, *^B^ 
05Sr^$lgfi<fcaP55-^Co^T^gU, *#;»?05P 
- H=iE5!l3i3£*^t}JIMC«fa*¥a*lim-rsC88 

-rso ssc, fi£5i5ft*c*fin;-rs»fm'*^afc<feo ! ^ 

^=£^«U, ^+iC«fe»J«f3a*«kaP*ilWit*WS#C 

u, fedii^TE-ojiisiim^iiB^-rSo 

[0 0 0 9] Ufctf^T, *f^lC, ^Utf^Kffi 

50SfcjEflWwrfflt#OT»s*iT» co5«#*a^o5P 

>t:^-5tfi[WT-7'74z7T-^Sfe05t-(5^-rSo b& 
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WVJ>\*U-&, m&fa*Z - D N A (DSfiS&tSTJn 

(*HTr*r | j>#3«««fetfk: | JS5?>#a), te^ss 
aa)DNAi5it©H-fe »**E»a>*tt, ae* 

Ix Bfitty-^-Xtttt* *fclMMSXTS«3l 

[ooio] comma* £##?<D3-KBsisto6« 
jjommtete .ktf a w c ■** a> fc bits n 

fg^-Tc «JtL^s <tva&> «1 0 9 BCDS^U** 
jfft 0 . SmtD^K^WU HBa>*2U# 
^Ktt, HS1 - 2*>^7>P-A<D¥i3S££#UT 

[0012] yju««*Btt* K9Jife£JE^aiKU:±j« 

JU««*»t:« W-*BH!B«** (l)J.Sambroo 
k , E . F . F r i t sch , T . Man i an t is 
6(ZekS" Molecular C I o n i n g : A 
laboratory Manual" (ColdSp 
ring Harbor Laboratory.N. 
Y. 1 9 8 9 ) , ( 2 )A.T.Bankier fccfctf 
B . G . B a r r e I C<fc5" Nucleic Aci 
ds Sequencing^ Practical 

Approach" , Eds . E.M.Howe, 
C.J.Rowlings, IRL Press.Ox 
ford 1989, pp. 37-7 3lZM^£tiT^ 

So 

[0 0 13] yji,«*BkB»tt, 

( 1 JEJUftSf^eDNAl**, D N AM<D^ — 

( a , t , c , mti&G ) ejsitt*** 
( 3 )to&ttV4Xon>\*izmfr*mmi6£&M't 

*<fJU«ft*B*fT5*7 i 3'7fc* (4)#A>KO* 

/L-ei^s 0 

[0 0 14] eitf>Jtfc£fcJ:. «ttrc<fj|,*«ac»5*tt, 

«#rtx-y\> K^ss^sfcac^s^-rsD n a# 



aoi*. 7 o offlco^^u^KcKvjtift^^o** 
»^*u:i*»ii$H*s-r*o z.<Dmm&. sto&fiou 

[0 0 15] *»fflOMH^5pJ*tt , tT&LfcfJin^ 
[0 0 16] fl5*ttCWi«;ir«u:*tbT, 

20 CtffT«4o 

[0 0 17] ZKOSIjSiOKWCfe^T, m^tD^JUZS 
-J^fctt«0)ttllB*«IIR**B*A^^-Jett, DNA 

■Ba»Sfi*<DA>i<ttaT i **. tuaoi*. so- 

4 0 0 V/ c m0«HT»b*««««*3MT?, D N 
A(*-^JE«<D<fJI/Ct)fc-3T^K*tiS^6T-SSo 

[0 0 18] ^UT^UJl^SKSfcttTaJP- 

vj^»ffi*-*iJH*tiSo 

[o o 1 9] ssWSfcBAW*- 7-f-JH<0)?iJfflt:a 

£J£J1R? SCtms (C.R.CantorfiCd; 
§Pu I sed-F i e I d gel electro 
phoresis of very large-DN 
A molecules Annual Review 
40 of Biophysics and Biophy 
sical Chemistry, vol .17.28 
7 . 1 9 8 8 ) o 

[0020] wA#*i&otkto#mizm-t 

7\ *ffl»B<0£W#»MB** A>Kffi5B0JSHfcf S 

e:t^-e^Sc mffio>&«- ^mmc 

7^— 7*-JI,M*tt*B*^**. ^<D^[±I^B 
&> «*J9«l*as1, *fcl*A>l<*fcUlfi1 0"=E)\, 
so (DStftJJMUDNA* <&<J;tf 1 Op m#S«<M"*ffllH# 
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• ^HcB^C* (Smith L . M . SlZck&N a t 
ure.vol. 321,12 June, 198 

ffiB0L*<-D#<D3gB89¥»( Y.F.ChenSU 
£ A n a I Chem. ,62.496-503, 19 

9 o ) izm-ivT, j\>F<Dmm®t:-<7m*. m&3k 

* »^«#tta>«B*B»fc * o caws** c t 10 

[0 0 2 1 ] JfcC % £ArPfcXT»«B»*fMEK 
BT 

[0 0 2 2] -STJUrt 

4#»?oi«t ^xtr-A 

C<7)tt>^tZ*tLTt*, tf-A- 7"P7 7-fJU 
<D««»*B#** tT-A- *#*h0>1 / 2C»U^ 
fcOtlSn^t^SSc CflCfcl*, So 2 =w 
2 / 4 ( w**#* K- +MXT6* ) T«*ti**ftta 
jM**£i;«. ItMoKlTB, U>X*fcB3fe7 

yfeJU±CL — " tf*7*-*X^*et#"T^*o 

**ffl*l(OU>X(D«P»tt, 150.20-0.75 
CftJ[S£*i*o *»««3kBC ft □ 3q 

[0 0 2 3] ?Jkmmao*:fta*«izfciiT, ttSi 

MlZO . 4mmx 6mmt»fcS2 . 4mm 2 OO^Jl 
*JU*>*U->rtCKtt«B<. M 
iK50|j mO^etZft^T, -5TJI,±ffla>4t®«B:* 7, 
^T"- yjKD*H8la) 1 / 1 o o OTftU* ctitt^i 

*fK ftcfeaPttaSEllOSttHWT.US/a^KH:, ##116 

cbb*i»x.«/y> i<ttaci»y-^Tf**. 

[0 0 2 4] MIMC. *«W<D^I«ft«fcaP*lll«l*, 

•t»*actt»y\> i<*7*-*7 k -r*iit<DTe«^ 

*zXAt, Bffi«B4«£fcffiH#tttt*RrfBC:U 
£*LC«fcUBB4ftttl<DBJM&**<fcfc 1 
Btzffitf^-T 7 - 7-r-AK*BHIBfc*BWTW*. so 



[0 0 2 5] ttXa?JL«^Baffi»B&*B*«t* 
§ 1 oo^ai*, fifi»««ft*B*J5^*£fcTS 
*o CO«^Ctt, ( Mfflflififi) IZOUTO) 

•BBCiMftJir*:^. £*itt, or I* 

tb«"r*t^a**(Z»-5^T^*o Mayer6U 
SAnal .Chem. 1994,66, 1777-1 
7 8 OCtt, #«fjVO*BCB*»?«ft»*ttT^ - 

TtiHT, ^BK»* »fi<0»fcl*fe«*&ll«Ti£* o 
COStBCzB-J^fcBBttfUrTH:, 77- 7-f— JU 
K**B***-*"«»Aa>^-7 fc Ttt, #»B5SHI||U: 
3 0 0 0B<D5t^U*5 t K«»B"r*Cfc*RrBU:'«-* 

[0 0 2 6] itCM^SlDNAE^Sa 

awe**, ijntftffco^TMt*. WToi 

• 1)R. J.Lewi s 6 J . AM . Ch e 

m.Soc. ,113,9665,1991 ft <£tf2 ) 
R . Drmanac6C^§" Sequencing 
of magabasePlus DNA by Hy 
br idizat i on : Theo r y ofthe 
Method" in Genomics, vol, 4, 
pp. 114-118(1989) ***i*Jh.#BS*i 

[0027] *■%«*£(** $l%:&ffit.&$tify\Zm* 

Od>fc< fc KB«I« 
■T*OCBL«:lrfl«:«ttft«kff|IBC:ft^TBfi# 

[0 0 2 8] CCBjD&tt, 

2 )IHBft*#*f«, ♦B*##*0>J£*X*l*hJUrt 

^7uTlA*> 0 
[0 0 2 9] £1<D$IB&> 

2 )*#»-KD-*<D*#BIBft*»«f*, #B*#» 

©□-KK5ll$fe**ff^¥«fc, «B*T^*. 

[0 0 3 0] C<D<ko*##feeE», ^<0#(D1IMJ 
A*BBT««. 

[0031] *r*it*, *Atia>KM*:£rtttt40B 
■fit, BB . B , »B*^©*3*5l$U3j*MB9ll 

■3 t> c#i*t». c:0.fc3fcB*«#Bfc-r**c:B 
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A , G , C , T ) fc, ^^yA^tt), ffitK£0> 

s ffl * <& 3? * u k <Dtts fc « iE«izjRWrr 

[0 0 3 2] £StZ, C03ftI*T*. *9&fiBmFfe£* 

3p S e 

3 )S1 OfirUf h , □ l<> , i*£^£> 12 <& 

4 )ffjg<Dig£fcB^yAC;ftLT, MJSiJ**i&T s a7 p 
[0 0 3 3] ^.tDfcifctZB, #§fcBJB. K3I<fecktf 

fctt»A3a»*03-i<iii9j$fe3fe«fTa. 1* 

flO&g. Jf*l/<S4#»?d)-iC^^T1 0 0* 

[0 0 3 4] JMSWtDftOWAB* ttT0)*»*UWfi 
#£&s 0 #58W#&<DJSfflB* *-r»itt, SJ££:B 
yi^U7( s u i gener i s ) 

[0 0 3 5] *mR<0&<Dm&&, ttTC»S*ft*. 
[0 0 3 6] 

* tussle b, rt#/rffTRyc:ft^T, 40 

[0 0 3 7] -tz^5>a> I B> 3&i«(0«K#SWfc"rs 
!34£%;tSo t^>a>l 1 1 B. #3SW*Sl31-rSfc*> 



So iz?va>l VTrB, 4z^va>l 1 1 ft 
So Mir- <t¥" T«%42*5/a>VTtt, B5!ISye 

A*)** jswcua-r * e t * **i 

^tiBim-rSo •fe?va>lxB> fi[-tz^va> 

So 

[0 0 3 8] I . 368 

1 P-KK5U" :£##^IZ||UT> 

B* E*#?*fcB««fc-ffc**K «*I*'O b 5 l KG:» 

X> l< z EJl/7 ^^(endomorph i c)tlM 

£s *tt#?©-«C»LT-fV^EJU7-r*2 ( i so 
morphic) t f S £ htfT-^So C.(D&*Wt®t 
SfciolZ, fft07^U7rfK51J^AAGCATATC 

□ — l<ffi$!lB* AAGC AT ATCG^U^U> ft 
■< V^U7**^- P-MBSIB* **y 

-r^- 5^i7l/#fKtWSACTTG**t*Ctff 

T?£So 

[0 0 3 9] 2 . " ft#»TO-» B : ft 
JECD^SB, D N A0Kft(D3- KiaW^OCffl 

[oo4oi3." m^*a" b, ftTommnffiizm 

[0 0 4 1 ] 4 • ~7- >"P-ytt 

So ^irsti, ^(Dft«B, K»Q»+^-/y-*rtc 

^7 , ^S^^XcD7 0 P~7 , ^iEK-rsnt/fT^So C 
(Ocfeo^^5EWt:t»tS^iljTB. tttflRB, Htf 

( L^^r^T> " —T- 7^-JUK" )o M^^7"P-~ 

^b, m^m^^yy, ^^B*^a^un>fe^o c 
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;ua»«( stm), js^h±s*»< afm ) % up 

£jfcl*&IISq-'7- 7-f-JUK**««iH, "T- 7*r 
£Bftft:faMHft( MFM ) CJ;oTSat5ct#T 

t*s 0 ** sar wita:, 7n-'Jto±zf 

g^fFJg 5, 319, 977%, 4, 343, 993 
f ,5,003,815^,4,941 ,753§ , 
4,947, 034^,4,747,69 8«I&ttMM5 10 
£tf A ppl.Phys. Lett. 65(13), 2 
6 September199 4*#«lt*ut/rT* 

So 

[0 0 4 2] 5 . " ■*MMMb¥fl«- B, #£L< 
[0 0 4 3] 6 . - (D/tflU^* SJUfW 

b. sjbo)xt> , u v , qrm , i R^fci*^^ 2D 

ZhJMDWAStts «*tfT»S»sn«:»*fa)i|ftiR4* 
tt , ££B&Hi^tt , KfcBfttttt , *£BK«tt tt« 

[0 0 4 4] II . *3&«<D«£:ftfrHEK 

tt, ft*»«f fl)j£«7.^* KJHWCS 30 
[0 0 4 5] fcfc*ffo3lfi9k#a.A:fc LTfc* WCL 

^SULSfc, BfHO)tta-r**>SiEii^Z3-l<K5!lftft 
B, 7*f-JH<- rP-T'fc^tofr^fc^ip.tzM 

■?s*fir?B, iiHKc^TacfcBT'S*^ ( -r*-^ 

2|>S o 40 

[0 0 4 7] III . SISi:UTroS|Bfla)«B31fl*l*Mmro 
MljiO«f8&1 0«»THT*«. so 
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[0 0 4 8] £##^1 2B, R*fflasJiO : #*U<H: 

nracD. T*t>6jfe*(*ep#JB)-7- 7-f-JtK- 
7"p-t , i 6(^TffliJ^, ^iij-r^o a ii*. -\-o(ozl<o 

U 7-f-JlK- 7'P-7 , ^5iatzNB#B 

So -7- 7-f— JH<- 6 1*. BjBWfcLT 

12 J1 3#JH) tl/Tffll^Ctm*. 
[0 0 4 9] Z7- 7*— AK- 7"P — 7*1 6 #6 OH 
SM»1 8*. *fel£§§2 0 CAoTttfflTSCfc/n?* 

IHHMLTtf* .ttA«2 0B, *tfjfl»2 2«SifeU 
T. Zl>tr^-^2 4(Z4ftttU&31*-t*«. fllictf. I 
BM RS 6000 ^7P^7^>^LT, #>J\V 

So 

[0 0 5 0] ■ 1 Cfct*T, B* *jai 4 (DA 

ojfc#»2 6E»aC»A**iS« ^2 8 

Ocko^^SB&IJCcfcSff^St, £##^1 2££ 

U^o £<DKKB* ti3 2Cl*oTS5t**ifcftttl 

f 1 2 0ja*»3&:H^bfc<fcaP#S*^aizTS£:t/r 

Tt^o C*iS0j£B, SStf" it*" CD-tz^7va>V 

[0 0 5 1 ] IV.#M&:Z7- 7-r-JUK- rP-T'fc 

H1B. "7- 7'P-7 , 1 6t. JffijBX 

*SS«£^l*T<D*6fcS**B* 02 , 03tZ£oT 
IfcBSSftSo 

[0 0 5 2] ^M^Ii^P-T'- 7-r-JH<3fe*7 p P- 
7 , S»Sta3cfe^ifttH»3 4B, 0 2 ,Bl3CtMftS 
*tiT^«. ^^P-T 7 - 7-r-JUI<jBal5««tt# , Jf*- 

^UsfyK^aMMBCS^U^KIta B1 ~2^>^ 

X- y^fA^, ^J^.B:jfaA / 4 OTflM 

Zt^S^fc*. *B*W#6B»-3T^*. 4^ 

ca)««»TB, XH*tt'.hlln 

*ajliLfc3l6TBJ&:<, »^f^ f 7^6M**i^« 
M*^&tH^So 
[0 0 5 3] m2 , |§|3a)^MPS«lft3 4©B*«I 

[0 0 5 4] e:<DM®l*B, ■■q«y7Jl*«f*U / 
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o»«u>xb, a«>*u mz.ax'?*- an-- 7 

• fort 31S:a)««»7-f-l<A^^- Jl/-7"4 
[0 0 5 5] Th^iF-f ^-SAFM£, " »V 

2Tfr tD^fia^LA-M 2*. AIMttfr *VJ 

•MA5Cl#tCfcm*(ffM*iPZT* 
flUTC ) o Nttftf r y^-f>ilMlll 4 

[0 0 5 6] K»aoa^sift(*, j*t<d*^cw»* 

• f-f »r4 0Ctt»l/TW*it4#»f 5 0«, X 

-r ^ ^ t e £ o tp ^:*> c t o 

[0 0 5 7] 4$E, XP-y- f^>74 OCAUt* 
S#Sa>R*MMM** 2-30)J*#**LTt^« 
t&*>5* 7"P— t^^74 0^6(7)I§^M11^ 
Est, aA— 3JJ*73 8<DK®^5 0?S^J5S** so 
^Er fcT?*% ( H3*SS)o 7=t-a7£*ifca07 
tT-ACck*^ ( G o u y ) 5>7 S JR#*«ff. 
Er B, SkSt^Es EStUTTT / 2*fWttS/T3fit5o 

r B, MEr <D*2(Dfii*3te^#^ SCOftffitZMU 
T, Acp=Es / Er/fWttffl/ratiSo Lfctf^T, 

5 2C6^TAip *«3f»"*£:fcCZckoT, H&fcJtlft 

an— xu^^oiii^m 40 

t-&^££##^5 0B. £##^5 OfffU—-?- T 
-r^74 0C)(tL7^* 7^-*>£*i;5t, lAMMR 

Es ^^^o cnecD^itB. zi>ti"^-^czm 

M-w [ (cc 
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[0 0 5 8] 7°P — 7' =r4 y7"i»#5<Bft4J«*P-Es 
B, ^^^Xtt^3cfcO c a>5 : -UA rt ~4 2#S»tk*tifc 

gi5 4^fflt5c C0)ftMIl*> f^>7S(7) 1 
0 0 nmrtCttttHi^ftlR-rSCfc^rT**. J§ 2 

i«^StJtSL*tifc*tJ±^T, £##^-±T:*:£&£» 
tz*#»-f€ffiB*i±, iP»^5fi»{ fx + fz )T-T 

a ( t<< yrcD¥«t*ar* > tii^s 
[oo59] £sizei2£&> aie«3te*ft»-r*u- 

5 8 (fii3fc£9 0° BIS* it « ) , C-A^7Uf>6 
0 ,ffiH7^JW54«lBT, 7^JUX^*J«)U>X3 

6 0*A.Hij§)Wtz5zt6n^o M«U>X3 6I*, 3fc£a 
A-7'Jf73 8O»B±0)2O<DlalSf*!lBR^^ K± 
C7*-A7tS. 2-3<B7.#* h*6fl)5H*B, E 
>*-JL>£ifilT, tr-A7.ru v» 6 OtR*. tT-A 
X7'Jy^l*. MM0^7XK>- 7UXA6 21 
£j£* 0 0*^7S>- 7° , JXAB, »*ftUTffl^ 
6+1, ^<DttB7TJI/X^r*}iBjU>X3 6<&ttkjtflx4 
5° CK«£*iT^*o 

[0 0 6 0] 0*7XS>- 7Uy96 2#6(UlfT* 
2*D(D^^ SB, «B7*S5f-f*-l<lHll»6 4T1* 

^ttlRltg^ttffiM^ (p B, M 1 0 8 ^5>7 r > /V HzT 
[0 0 6 1 ] «0#(D«f*^:#SS*ffl^*£:ttZck-3 

**fcitt«u Ai^m^-^Ei t«s-r%t, tk«L*B 

)^B> IREb = Ei k 2 a / 4tt ^^T^o CCtZ, 

[0 0 6 2] 
[»1] 



[0 0 6 3] eieitz, mB«<oa^ja*f*Ta5irj, »S so m&s iftiL^e iz»-*-*A*rtft«**|fiitz*-3T«*i* 



(8) 
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H:, llEr = ( Ei /5)(ojo /NA)<D|^3*M 
m.T~&Zo wo =A /ttNAI*. TfeX^^S^ 

ox*^ srB^o^iattfflMAq) i*. femuiEs / E r t 

fcfrSAcp = 5 k 3 a N A 2 /8ttT25^ 0 ¥Safecfc 

[0 0 6 4] 
[&1] 

Oti 

1 10 

[0 0 6 5] (Dy | J3>^ta:^JST^^7(t^t) 
5, m 2 > 1 Acp^ ( 5 / 2 ) k 3 a 

3 NA 2 T'$^o mWU-+f|iiA«^-rsZlt— U>S 

- 1 0 8 7V7> / V Hz T^^tfNtCt^i^o 
COCfctt, NA=0.85,a^ 1 . 7^XhP 
—AO H e - N e 5fe (A = 6 3 3 n m ) lZ*tU 

[0 0 6 6] V . it^ 20 
[0 0 6 7] &*#^<D#8|ttt, iftMflT'Olia 

[oo6 8] ±.m<Dmmiz&L-oT^ is^isb 4 0 

*^0^^^^1ZUT^#^«1S»LT, ISM 

tz^^T, =By9->rx^^^^^:a:t:-X6 6. m 

^^7iUf>^ta:D ynabeads( ^g^S ) 
^^ti^fti^^T. ( Bl^i*^ ) <7>Sl®£iim6 8 so 
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@Stt^ZI»7 4 0J*tfbf*5 : ->£Wir ZKmmWLZti 
7 OcMJ&So 
[0 0 6 9] 10 6 V/m^ttt 

tlx ^(D^liSlJgt*. mtf<7VADNA<D*a£S 
<. DN A^-7-^5l€#l#-rotZ^M^, 3l£#fc£L« 

&3I(*, Dynabead s^fUS^ S0«3tm# ( D 
ynal AS,Oslo,Norway)lZ<fc.*3 Tjft 
M <* ti S * * £ £ & 7 s ' J J \ t 1 *f 7 £ ^ H £ C t IZ £ ^ 
T. ^^^(*te(^ll*^^ti^:^tCcfcoT, fro 

[0 0 7 0] S 4 (7)1**4 6 8£ % ^*^T- ( 

[0 0 7 1 ] C(0^ s ^ 4 CDX SU7"S"7bf>>>7 
6, t-^^6^7|-5 1 >tZ*tU4^(7)^WAifg^gB&^W 

-rs£>;\ D ^3i£> tr^^bDNABTj^c^J^.^^ p 
tT7i-5 1 > - ^7£V><o&j3*&&m& ( f * 

t)SKd < 1 0 15 M ) IZcMJ, CCOjfS^I*. S<?(Difg« 

ftIW^=$lDN AT*$*S^K£;ttLT&> DN 
A^ffi#»<75 2 0-65 T'-S.yfc^tf 2l 

;u^s/jl- tf-X(z*t-r^, 5' u>K^fect^5' 
nh 2 ^m^mo^ji^^^^^mmmnmiz^^), 

(#J;tfcf, OL,$>- 
(DiS^&MKlC^oT, V . L u n d6tCJ;U" N 
uclcic Acid Res., 16(22)10 
8 6 1 - 8 0,1 9 8 8" C&^StiTVZ&oiZ. S: 
^S^6 6^S(0 1 0 0%^S#*<7)^^^3S^ 

[0 0 7 3] £SIZ % «!l^.t#^«l(D'y--rX^*T% M^O 

a^^tz^f s^t^Tt^o KjgijRrffi^k^ffi. 
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[o o 7 4] vi . mm 

Alt, US" SB" c**ft**2i:*?MIU-D-D % # 

v ( a n a I e p t i c ) Po^M, ^fc^S, #JH£ 
[0 0 7 6] " ££#6" CULT, 4M8£##^<0j£ 

* a* u&/roTrt69«*(#JH) tur 

Slfflf ££fc#T*£* 0 #«t#»fo 

hAW#fi*eiiitJ:t<rT**. 
[0 0 7 7]- uvarcuT" chut, #M£##-?<d 

[0 0 7 8]" ClbTtt, -T 7 - 

<(*> H-<D)4#tt. -r^tofeBHRtttt, *fcl*tt»4* 

£jfcl*J£n*<0&*:3LP^A£, 31^(DCCDct5^4$ 

[0 0 7 9] PffltZ, #-D-«fcUT, H5», DN A 

>, 5 t S>*»*Tr* 4-3(05*^ Utf^KCSfU KIR 
SJU 80,82,84, 86 t****!!**? 8 
-^^/7UTl^(Handbook of Bioc 
hemistry and Molecular Bi 
o I ogy , Nuc I e i c Acids, Vol. 
1, Gerald F.Fasman,CRC Pre 

-T- 7-r-AI<ft**tl*7 7- 7-f-JUKtt* 
( ^tfftfcSM-ffcfctiTV* ) causae 

*o H6(*. ft±m^=>8 8 ( -T 7 - 7 -f -;UKjfe&7'P 
— £ 8 0-8 6 £^£[3 6 (D Hi ±{1^8 8 (DitfgQit 
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un^7A9 o iz*fe^TH7U:^^ti^^oC nt-c 

[0 0 8 0] g]5 ~H7O)0!lfc:^£jh.SJ;'5lZ % " *| 
L/T, " fflU" «SILT^. #*Ttf>7"P-tzX£!§]7 

[0 0 8 1 ] [±i±femo^U^6S&^^±*IP7 , P-tz 

JfcfcStfs ttli3^3lin(DX7 i ^7'(C^oT^ll7"P-i2X 
P«A- 7*P* Sa^fflHtbT. *SIt , -*(Z»L 
20 [0 0 8 2] *l*fc, ffiE5!l£« 

(■«) o*tH, 

M&9 2 3,2 0 3-§-0^ffl*tZ^^^ti^7 7 JU=lUXA 
[o o 8 3] Ml . SAttHMftfflYaftH 
so *S-r*<DlzSU84*Lfc*ll9 2^/T>^o 

[0 0 8 4] ^»9 2», iffijeffig 4£H*., ^oas 
«. ia©}¥9 41*. »i t:-A- T.ruf* 9 6^t 

bf-A*#»b:-Afcfl*li-AfcC:»*J-r*. #JBbf 
-At*, 5.^-9 8£«1T, ^m-Ocfeo^ttUSl 0 
OtZ^Sti^o e-^-bf-At*, J*«U>X1 0 2CAlt 

40 Si-7 7 - 7-r— JUK- 7P-71 0 4t, ^ft^^^-t* 
[0 0 8 5] AA»m«lfclloiKlz. 0 6 

ZStSCtms. 7°P~^ 1 0 4®JNtf#6§Mk 

*5f*U>X 10 2, tT-A- X7"'J ^11 
0*8T77- 7-r-JUI<U:«l2RU:e«*1±T. 

so ttHTtt, fe^-t:-Awffi*i*)tt*ttffl^}ils-r^e:fc 



(10) 
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[0086] tkmns ioo», mmmfo$n f d t- 
£j*?*>. zomma, uv i7-o««si 1 2 CD-* 

©AAtUTSMStiSo □ V?'f>i§4fi§1 1 2<Dte 
Jtff»1 1 21*, K*Wk¥ai 0 6<D3fc4#tt*aTlHJb 

«%«i6*-r*o c©uidbfli-*i*» K^ffiHAttRcs 

AT.- 7-rJU£1 1 4Ct!ii>T5t**iS. Stt££*i*: 

pr/trn-sn 1 8 T-tkftft+mm 1 1 6«m»u , # 

10 0 8 71 **W**SCA<3B«M-**:»C» iS£ 

W-JH<*tt©«*«*l*» *S4$fFJg4 ,9 4 7.0 

[0 0 8 81 B9CaWT. 3UM9*HMftfh 

gil)T-iEigt:7.$i-S-r?)ferot<fi^f*o *#E05# 
fiTT. ^froI4MCt#t S3SgV ( M ) 

D ) C<£ iJtWf-So I/MoT, ^!C2-30g4Mfi 

efco 5 ( m + 1 ) **cja> p*-»m? z<i>c.!im*ftw 

( t ) *||«t SZlii/fT-^So 
[00 8 9] v =m (M)E 

tDN Att#«>**CI** @S^*(0^roJio'S:4gfls: 



[0 0 9 0] 
[ft 2] 



fi = Ho 



{M — /?) 
(A* +"«) 



[0 0 9 1]TttCtm5. b£#-3T, 

[0 0 9 2] 

[»31 

gy _ E ^ 
5M <9M 



5v = E 



3M 



[0 0 9 3] CCC, M ( M ) tt^SlgT-ao 

6vB, IS^Mt ( M+ 1 ) ©2-3<D#-?G:*d-? 

tt,tt(VSDt, ££CSI*1 0(7)^--5fro^iS) 



[0 0 9 4] 
[»41 



t-8v = Js7>F 



p(M + oc) 



*fctt 



f = 



SD 
Sv 2 



SD 



(E 



dM 



[0 0 9 5] C«fcox±L;*ffi;# - Ui5LTX-*»til#*6 

&LAo 

[0 0 9 6] tfgSC^&SSl*. /RiCCdioTft-r^ 

[0 0 9 7] 
[»5l 



L—vt — fiB 



SD 
8v 2 



*te« L = 



[oo9 8i itikitjflru*. 

[0 0 9 9] 
[*6] 

SD 




5x = 



(5v 



5x = 



[<w>f 



(3) 



40 [0100] -e&*>o 

[0101] A> FOmtfs ^T?&&< wo T*c&3> 

[0 10 2] 
[»7] 




[0 10 3] fLT, U32iiUfc(Dt^-(OitifttZ^ti 
[0 10 4] 
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I»8] 



2E 



USD 



■[0 + 0 + v 2 )" 2 )] 



(4) 



y SD K dM } 



6fi (« + l) 

"°(M + a) 2 



[0105]E*»?,v «1C*JUT(*, 

[0 1 0 61 

[&9] 

s* g 7W + «) 2 (M--l) (5) 

[0 10 7] t4S, ' 20 

[0 10 8] M> a , M> 3 CMU — E 

I*. 
[0 10 9] 
[»1 0] 

30 

V = EL 
[0 110] T*ifc£>o 

101 1 1]*(4)B, 1 ClEUVlvfiUMBHil7 7*$i 
«R^T, Mayer s 5 \Z& o T«#*i£5S; ( 3 ) 
(Anal .Chem. 66(10) ,1777-17 
8 0, 1 9 9 4 ) iZjWftl/T^fca ^ttSOfrffCS^ 

*oT, fi3 0 0 0iODNAll5ljaga)f^ 10 
0 k VOTT 1 S^P><DaiB»lkA>K«T?5»rtC: 

[0 1 12] ifcfMlUicfcsW** »)K(DK«*tt*C:]S^ 
mjE. 1 0 4 - 1 0 5 V / cm«L, tfctbES 

tsctmsc *#3£g*i o«*3<-r 
*p>cfc*j, »»fflPfl(*. 1/10 oiz«3>-r 

«. UMn, C(Dffij§I<Df£BJ^tt. 0 . 8 n mCD^ 
fc10 0te3l<. 77- 7 *-JUM*W casW-a«MJ 



[ o 1 1 3 ] vi 1 1 . <f )\,*mm?z>ftw 
mi o^#TOo Hio», ^ju*«ffl-<r*#§sw* 

[ 0 1 1 4 ] m 1 0 <7)^S 120», 1 2 2 
X, £ T/*£ x« .UV.IS, I R 

* )fc I* -< ^ □ »ffl»t: <!3 tt* C W^E- t< £ £ i*y \ - JUT. 

• Zlt:-U>S- ^A«*UTl^o *«1 2 2 l*. 
tT-A- T^U 2 4IZMtt«lt<tt«. tr-A 

• xru^i*. fcr-A£#sstr-A 1 2 6tt^- 
a 1 2 8 

[0115] #^bf-A 1261*, 1 3 0 ±T?S 

£tU =F#*fcB»1 3 2(Z»#*i*. <i^t±-Al 2 
8», tf-A- T>7"U *S 1 3 4 3 6 

<rju 1 4 o (ojx> m 38 omm±\Zs ftmm$m*# 

aftfcU CftC«fcU**7*-JUF**fc*. **W 
«:*SaBJX^ 7 7- tn(Biorad,Phar 
macia B i o t e c h ) 0) 2 o<D#|f ^S^f 

T^y- rjimfr&yjl- ^3.-7 ( 1mm-»5 
^□>(?5rtS^Wr^^^T,*)tt*7jcf s ^a-7 , % fftft 
ttlZ»8%#U7 7 *yJU7 7 SK/ eM'JUT 7 - 3\JU ) 

JU1 4 O^^illf *«feott§Cfcm % Ctitc^vj 
»m**&»JXJUT k «*€^* CtffTtSo 
[0 116] Allfft:-A1 2 8 l*. ilPZT- 7 

-f-jui<- 7 a p-7 , i 4 2<DsaiizAi*-r*o -7'- 7 

-r-JUK- 7°P-"7 , 1 4 2B, #£U<&. JK^&tD 
^SStJffLTfcVJ* U3t^Tff*L< 

7°. ftfcT 1 ^ *7"*tf U CtilZ 

«mj m«#osiL;^66«^#-r^o 

[0 1 1 71 8t«ia£;fcttffim^g:1 4 4. flj^tfJEm 
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^■a-y^ffl^T. 4 2$MWDM 3 8 

1 0 0 - 3 0 0 k H zT» 1 - 1 0 0 nmOfiB 
) o 

[0 118] **K-A(*„ 5 l -rv7 , E*U»J&EIML 
Sft. KWloTHWJ^-h- U>X1 3 

AKfltl 3 2^iS6*i*o &fcH£SBl 3 2(*. «7Ll*3te io 

[0 1 1 9] H 1 Ott, t 1 — y\'- 7"P- 

y^Wf 7-r-JUK- 7P-yi 46«ffl 
l^ii^fNlTt^o COJio^T-A- ^I^X- 7" 
P-70*3ifccktf^at*, ft*JiJIISlTf*y, MAtf 
*B#fFffl5 ,2 7 2,3 3 0*WIB»C«-<StiT^ 
S.B10B;, *I12 2 #6 0)**, »*L<l*3fc* 20 
U>X**1"***MIS 1 3 6 C J; or, H»A> K 1 

S»**)fcH:ttl»*«, 1PZ7- 7-f— AK- 7° 
P-T'l 4 6T*l6i6T. 5sV>t*V1l)l- U>X14 
8 , *M»U>X1 5 0 , 7<<)l$ 1 5 2*^T, tfctHSI 
1 5 4^ctm5o 5 4 l*. #£L< 

fFSg4 ,9 4 7,0 3 4^BJ3ffl*£#jl£*i£:^a 

3K# (Appl ied Biosystems.Pha 
rmacia Biotech) tZck o TB8^£ tifcjtj 

ewlett-Packard #6 7fj|E£*lTl/^ig& 
fiB«*flstai*ff ^« NsR«*abt»C9|dlKniftKft 
Cfi E d m a n ©Ri#ftSCck o t % 5*>Af« 40 
t*«t*Ct#T*S. tt^ DNAO*5«»« 
"Molecular CI on i ng : A labo 
ratoryManual" .Sambrook.Ma 
niat is.Coulsen.Cold Spr in 
g Harbor Laboratory , 1989t 

*JUA-h* 

X9—t£JI«JRJ6( PCR) CfcoT^itra so 
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9UM 4JfiSlzffiS-r^>4Lx->)tZ, » 
[0 1 2 2] IX. #5S£:£IB 

<7)^t±i*aW:, JU (base cal I )«# 

&<DlZ^&T f -£j&(DiJXJ6( 4z^5/a>Vl#JR) , S3 
cfctf«Atf3 0 0 0<B<&ffiS<D<fcoCfi^D NAffllZO 

[0 12 3] 0J5tlZSA66n^SaS 
WOTT, 7-r-JUr«*«*a*«*K 
-r^^tt*. mftJ|cB^3£U:«»*, DNAJBRI 

M*c**»w-rXMC»UT, ■^nadtp sat 

Ctt, cMJ XB, AUXl\imtCl 

ft*rF*^Xfctt*ll«o»BPiit#ill**«Ta. 
[0 12 4] #§MHG:<k*itf, B»7^3/-v9-fXK 
(axial i z e d ) «|MJ&fc|ft*T«JMNMUR 

tt, M*«#A*aS*fc«*7^-Jll<a)IIKtt* , «:^ 
tfiSLT, VYX£:H:ftH«iOAAmM*SA-«- 

SiBJUfco 2fcC. ft*fit1 OcmKoMM^ 
fcStf, 100kV(Dfit^lK«jlL> 0 . 1^£P 

6. 3»rt(Z 3 0 0 OflO)«iK*K5ll*5fef ^Otffl^ 
*CfcOT«*»*tt«:|llfctt«litC:-3^T»W-«-*. 

[0125] B1 1B, il(0ti6(?)M^gI1 5 6* 
^"To CCO^BI 5 61*. #£L<&, 7 
JU l<- rP-T'BBP 1 6 0 £ l/TtUKfJ&CfcOT 
e**Hilft«XSU>X**"9-*, *JS1 5 8*«x.T 
Uv^) 0 7*P— 7*11 P 16 01*, AP166tfctSP168 
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fecfctfiajoTfrBBi i o^TS, SMMMfri 6 4 

£:fft"£#§g1 6 2^a^T^^>o 1S1 7 OB, 

1flMtiWfr«fcy n{@<D7°P-7, « 

*>i*b nffloatflKaiss^y n ^tja^sc 
co)%lc^tti8i 7 2*ia*ttT, b«« 

[oi2 6] siE#Hj»i 6 4rtw, mmts&zft&mtf*? 

*P5>9>T*W4&3S**iT* JM*il*#f*l«» 
ihf^o £0>;fr5£B, KftS^U 

*^5/Jt«*»AUT, A«»«B*tt**ttT, DN 

[0 12 7] KHXHft*. AP 1 6 6#S»Al/T, IS 

#3IS&1 6 4 CRSI*fcB#>7T*lJ&to. I^f$£, 
lffi€#»l/T, 1 7 4 1 ^<D«ffiH 

1 7 0±CB1T sctm*, 

[0 12 8] /W*KI»1 7 4 ft, #£L<B, 7IU 
B#«|&**i*t, H»*»«liBJ£OT#aMrti*. 

as®5£*^a»t*, 

fc«>IJ£T*«]e«l#rtT»fi l b*i**iHfafcS«:^. 
[0 12 9] JH1 **«JMflBB**ff'.h* 

^**EB, 1 "D0)M1 7 OT0)#?a)i!I*B}»t 

SCtm*-. ft*A9C 1 0 0 0 k VII 1 7 

6C*oT»t)Sti«i(WE*, mffi17 0lZ{ft|&U 
7\ 7-f-;H</r, ^*i*£##^1 74$, #205M« 
1111 7 O0*A.g|< «J;oCt5o 
[0 13 0] 1 7 4, *8tzm^ElCcfcoT{*3i 

cE titz DN A^, 9>$fAZ3-fJU- □>7**->'a> 

&u cticfcy, ■ff.Etf^euifcea ( e > 1 o 6 

V / M ) , M^>7^^-va>«S*ti§o 
[0 1 3 1 ] ®S#B0)3£jg£, n0lMl7 8$ 

1 7 oiz^lt£##^£3|obij % fe^r>-y^o>jl 

[0132] 174B, tftUWlO^Uf 

MSB*. **K*tf*ti*flUt, 

[0 13 3] C<D*S»*fttZ<feoT»S*i*fflH»» 
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li#**ifcft#»TF»#C:-3«:<r« ) B, HtFMRttT 
(DfflB»*IBrtTO#»B*#»?*A:B«rA(DKB* 

[0 1 3 41 m 1 1 0^11 5 6tf)cfco&$ie<7)fflJS 
B, DNA7P-y/*-^h- A-f^Uf K»«a 

10 7?3, ««Ufc«/hfMB**i*:»bS/UI]>«B©»# 

M1 6 4(DH^t:-^a^KBT^(D7 r U'r±tZit^f 

s^tmso Rfto)K9Ja)D n A7°p-y$#-r^ 

tagged )|»i©/W^iJy KCDjg 

#B3ern-^c=»*ifl)*-yy SBflitfKWrt 

£^ ( X^»HJU7JU*Hs-f >!WW***:B«a)itJS 

[0 13 5] ±J*OBSBBB, 1>#CI/TW?'P- 
20 ^«BST««#£:B«tB«C. 5lintf>«1E»3i ( 

HM»«?»* *cfeCPai97.*&B (**)»# 
>CD#lP*^KfcT*o jE-f#>B, ItSlLtDN 

30 [0 1 3 6] m 1 1 0)^11 5 6B, #£U<B, 

T*A-f 7 k *«*T^*o B1 2<i3cktf|§|1 3 4*«5-rS 
fc, CftSHB, H1-KDS6B1 5 6 tZd;oT^^6ti 

[0 1 3 7] H 1 2B. -T- 7-f-JUI<*m»/rBP 
7"P-y 1 8 2*#f **&ClO^TBSfflUtUlT** 
■ 18 0*/T>I/TW. «plZ* El 1 2(D*B1 8 0B, 

'>*^fP'jyy77-r- ^owm§-7 
• 7-r-JUK- 7P-7" 1 8 24«tlt^So co^f 
40 ?PUV^77^« t7*f>HO£;&T, *«**K»1 
8 4C»iftU tef±J§§1 8 6 tcfeorilttSCfc^rTe 

[0 13 8] -T' 7-T — JU h« - 7"P-7 1 8 2 (DO 4 
>KO<DlZttB, #£U<B, JRT<DA««*OT** 
ti*o tfcfrS, ( i ) *IBIt#fl!)Sltti**|fiIt:¥<T* 
0-OKO<D*I( x )* % +#C'J>£<U UMlfttB 

7-r-AKrtCKWllfflL, (ii )ilffi( y ) ** 
»*e<UT, U— tfbf-At, KN.A. (HPtt) 
so J*3K»ftU>Xl 8 8£cMJ*fcS;|a;fcfta*fctZ<MJj£: 
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***l*»&«Z, -&&<Di& : ¥- (18 4) iZ-DVT&ft 
£ ( 3 0 n m ) <DmVT)l5.-OAm*. ^SMBfcX* 
[0 13 9] ~T- 7*-JH<- 7"P-7*1 8 2 0JS« 

[0 14 0] U— tT*«1 9 0£> *77^1 9 2 

t\ ~ "7- 7-r-JH<- 7"P-yi 8 2tzfe^-r^>e:t 
jjrce*. ca>*7:r-fAi*. a^cgffit^^aci 

*T?«. S^^JES^^-T" 1 B4tfl^T 
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3 2tiMlt«lC*^Ts L^^-3TZI>t:a-» 
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